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[57] ABSTRACT

An apparatus for recovering liquid from liquid contami-
nated small articles of manufacture has a housing which
defines upper and lower chambers separated by an in-
clined perforated plate. A vacuum producer withdraws
air from the housing causing liquid contaminated arti-
cles discharged from a production machine to be drawn
into the housing through a flexible suction hose. Liquid
contaminated articles entrained within the incoming
airstream enter the housing, strike a target plate, and
drop onto the perforated plate. Liquid drains from the
articles, passes through the perforated plate, accumu-
lates in a sump in the lower portion of the housing and
1s pumped to a recovery station. An access opening In
the housing facilitates removal of the articles from the
housing.

11 Claims, 1 Drawing Sheet
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ARTICLE/LIQUID SEPARATOR

BACKGROUND OF THE INVENTION

This invention relates in general to separating appara-
tus and deals more particularly with a solid/liquid sepa-
rator for separating and recovering liquid from articles
coated with a liquid.

Machining and heading operations employed in the
manufacture of small articles, as, for example, rivets and
threaded fasteners, normally require relatively large
quantities of liquid lubricants or coolants which gener-
ate mist at the point of machine operation and contami-
nate the work place. Such liquid lubricants and coolants
tend to cling to finished work pieces which may be
discharged from machines directly into tote boxes or
barrels for further processing or handling resulting in
further work place contamination.

Accordingly, it is the general aim of the present in-
vention to provide an improved article/liquid separator
for separating liquid from liquid contaminated articles
and recovering the liquid contaminant for recycling or
proper disposal. It 1s a further aim of the invention to
provide a liquid/articie separator for collecting liquid
contaminated articles from a machine at a discharge
location near the point of operation of the machine and
for controlling mist generated at the point of operation.

SUMMARY OF THE INVENTION

In accordance with the invention an apparatus for
separating liquid from liquid contaminated articles com-
prises a housing which has an upper chamber and a
lower chamber which includes a sump. An article sup-
porting means disposed within the housing partially
defines the upper chamber and the lower chamber and
permits passage of liquid from the upper chamber into
the lower chamber while preventing articles from pass-
ing from the upper chamber into the lower chamber.
Vacuum producing means withdraws air from the hous-
ing through the outlet opening which opens into the
upper chamber. Suction means connected to the hous-
ing conveys liquid contaminated articles into the upper
chamber through the inlet opening in the housing. Arti-
cles are removed from the upper chamber through an
access opening in the housing proximate the article
supporting means. Drain means connected to the hous-
ing in communication with the sump facilitates removal
of liquid collected in the sump.

BRIEF DESCRIPTION OF THE DRAWING

FI1G. 1 1s a side elevational view of an article/liquid
separator embodying the present invention shown par-
tially 1n axially vertical section.

FIG. 2 1s a somewhat enlarged sectional view taken
generally along the line 22 of FIG. 1.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

In the drawing and in the description which follows
the present invention is illustrated and described with
reference to an article/liquid separator indicated gener-
ally by the reference numeral 10. The separator 10 is
particularly adapted to separate and recover liguid from
liquid contaminated small articles of manufacture, such
as rivets and threaded fasteners, and in FIG. 1 such
typical small articles are indicated by the letter A.

The illustrated article/liquid separator 10 has a hous-
ing indicted generally at 12, preferably fabricated from

2

metal, and includes a generally cylindrical side wall 14
and a downwardly converging generally frustoconical
bottom wall 16 which defines a sump 17. A cover 18
releasably secured b to a radially outwardly directed
annular flange at the upper end of the sidewall 14 by
fasteners (not shown) forms a closure for the upper end
of the housing 12. A plurality of legs 20, 20 welded or

~ otherwise attached to the lower portion of the housing
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12 support the housing in an axially vertically oriented
position, substantially as shown.

A vertically downwardly inclined article support
member or grid 22 extends across the interior of the
housing 10 and separates an upper chamber 24 from a
lower chamber 26. The grid partially defines the upper
and lower chambers 24 and 26 and may take various
forms but preferably, and as shown, it comprises a per-
forated plate, the lowermost portion of which is dis-
posed proximate the junction of the sidewall 14 and the
bottom wall 16. An access opening 28 formed in the
sidewall 14 opens into the upper chamber 24 immedi-
ately above the lowermost end of the perforated plate
22 for a purpose which will be hereinafter further dis-
cussed. A short tubular housing extension 30 welded or
otherwise secured to the sidewall 14 in alignment with
the access opening 28 supports a hinged cover 32 which
forms a closure for the latter access opening.

In accordance with the invention air outlet and inlet
openings 34 and 36 open into the upper chamber 24.
The illustrated outlet opening 34 is formed in the cover
18 and opens into the uppermost end of the upper cham-

ber 24. Preferably, and as shown, a demister indicated
generally at 38 is mounted on the cover 18 over the

outlet opening 34 and includes a generally cylindrical
outlet connector 40. An air outlet conduit or duct 42
attached to the outlet connector 40 and connected to a
suitable vacuum source or vacuum producer 44, such as
a centrifugal blower (not shown), facilitates withdrawal
of air from the housing and through the demister 38.

The air inlet opening 36 is formed in the sidewall 14.
A generally cylindrical tubular inlet connector 46 se-
cured to the housing 14 in alignment with the opening
36 facilitates.attachment of an inlet conduit or flexible
suction hose 48 to the housing in communication with
the upper chamber 24.

Liquid is preferably withdrawn from the sump 17
through a drain conduit 49 by a pump 50 for delivery to
a recovery station 51. Operation of the pump 50 is con-
trolled by a float switch 53 which, as shown, is mounted
proximate the lower end of the sidewall 14. A cleanout
or butterfly valve indicated generally at 52 and located
at the lowermost end of the housing 12 has a closed or
full line position and an open position indicated by bro-
ken lines.

Preferably, and as shown, a target plate is suspended
within the housing 12 in the path of the incoming air-
stream which enters the housing through the inlet open-
ing 36. The illustrated target plate indicated at 54 com-
prises a generally rectangular plate mounted on J-hooks
36, 56 engaged within eyes 58, 58 welded or otherwise
secured to the inner surface of the cover 18. An access
opening or handhole 60 opens through the sidewall 14
in the vicinity of the target plate for access to the target
plate 54 to facilitate target plate replacement or servic-
ing, as necessary. A removeable cover plate 62 forms a
closure for the handhole 60.

The liquid/article separator 10 is particularly adapted
for use with a machine for producing small articles such
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as the articles A, A, shown in FIG. 1. Such a production
machine (not shown) requires a substantial quantity of
lubricating and cooling liquid at the point of machine
operation. Consequently, finished articles leave the
machine in a substantially liquid saturated condition.
The free end of the suction conduit or hose 48 is prefer-
ably positioned at or near the point of operation of the
machine to receive the liquid contaminated articles as
the articles are discharged from the machine. A suitable
vacuum pick-up attachment, such as the illustrated at-
tachment 64, may be provided on the free end of the
suction hose 48 to capture the articles A, A as the arti-
cles leave the production machine.

Operation of a vacuum producer 44 creates a substan-
tial negative pressure within the housing 12 causing
liquid saturated articles and the liquid mist at the dis-
charge end of the production machine to be drawn into
the suction hose 48 and entrained within the airstream
which flows through the hose and into the upper cham-
ber 24.

Some liquid separation occurs as liquid coated arti-
cles entrained in the airstream move at relatively high
velocity into the housing 12. Further liquid separation
occurs as the articles strike the target plate 54. The
resulting free droplets of liquid fall onto the perforated
plate 22.

Air which flows from the housing 12 through the
outlet opening 34 is constrained to pass through the
demister Liquid particles entrained in the air stream
collect within and are coagulated by the demister 38,
‘drip from the demister onto the grid plate 22 and pass
through the grid plate and into the sump 17. When the
liquid within the sump 17 reaches a predetermined level
the float switch 53 moves from its off or full line posi-
tion to its broken line position to energize a drive motor
(not shown) which operates the pump 50 to discharge
liquid from the sump 17 to a suitable collection point or
recovery station 31 for reclamation or proper disposal.
The pump 50 is preferably arranged to operate until the
liquid in the sump reaches a predetermined lower level
at which time power supplied to the pump drive motor
is Interrupted.

The articles A, A which accumulate within the upper
chamber 24 are removed from the housing through the
access opening 28. Metal chips produced by the manu-
facturing operation and other foreign material and
sludge which accumulate in the sump 17 may be re-
moved by opening the butterfly valve 52 which may be
connected to a discharge conduit (not shown) for con-
veying this waste material to a waste collector remote
from the separator 10.

I claim:

1. Apparatus for separating liquid from liquid coated
article and comprising a housing having an upper cham-
ber and a lower chamber defining a sump, said housing
having a sidewall, a top wall, and a bottom wall down-
wardly inclined from said sidewall, article supporting
means disposed within said housing and partially defin-
ing said upper chamber and said lower chamber for

permitting the passage of liquid from said upper cham- 60

ber to said lower chamber and preventing passage of the
articles from said upper chamber into said lower cham-
ber and including a downwardly inclined perforated
plate extending across said housing and separating said
upper chamber from said lower chamber, said perfo-
rated plate having a lower portion disposed proximate
said sidewall, an outlet opening communicating with
said upper chamber, vacuum producing means for with-
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drawing air from said housing through said outlet open-
ing and including a vacuum conduit for connection to a
vacuum source through which air withdrawn from said
housing is constrained to pass, demisting means for
removing liquid from air withdrawn from said housing
through said outlet opening, an inlet opening defined by
said housing and opening into an upper portion of said
upper chamber, suction conduit means connected to
sald housing at said inlet opening for the passage of
liquid contaminated articles into said upper chamber
through said inlet opening and including a flexible vac-
uum hose, a first access opening defined by said sidewall
and opening into said upper chamber proximate the
lower portion of said perforated wall for the removal of
articles from said housing, a drain conduit connected to
said housing in communication with said sump for re-
moval of liquid from said sump, a pump connected to
said drain conduit, sensing means mounted on said hous-
ing for operating said pump to discharge liquid from
said sump when the liquid within said sump attains a
predetermined level, and cleanout means for removing
contaminate from said sump.

2. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 1 wherein said
stdewall comprises an axially vertical generally cylin-
drical wall and said bottom wall comprises a generally
frustoconical wall and said sump is defined by said bot-
tom wall.

3. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 1 wherein said
sensing means comprises a float switch.

4. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 1 wherein said
apparatus includes article arresting means supported
within said upper chamber in the path of articles enter-
ing said chamber from said inlet opening for arresting
movement in one direction of liquid coated articles
entering the upper chamber through said inlet opening
and causing the articles to drop onto said article sup-
porting means.

S. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 4 wherein said
article arresting means comprises a target plate depend-
ing from said housing.

6. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 5 including a
second access opening defined by said housing and
opening into said upper chamber proximate said target
plate.

7. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 1 wherein said
top wall defines said outlet opening and said demisting
means comprises a demister mounted on said top wall
and through which air withdrawn from said housing is
constrained to pass.

8. Apparatus for separating liquid from liquid con-
taminated articles as set forth in claim 1 wherein said
cleanout means comprises a butterfly valve.

9. Apparatus for separating liquid from liquid coated
articles and comprising a housing having an upper
chamber and a lower chamber defining a sump, said
housing having a generally cylindrical sidewall, a hori-
zontally disposed top wall, and a frustoconical bottom
wall, article supporting means disposed within said
housing and partially defining said upper chamber and
said lower chamber for permitting the passage of liquid
from said upper chamber to said lower chamber and
preventing passage of the articles from said upper
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chamber into said lower chamber and including a
downwardly inclined perforated plate extending across
said housing and having a lower portion disposed proxi-
mate the junction of said sidewall and said bottom wall,
an outlet opening defined by said top wall and opening
into said upper chamber, vacuum producing mean for
withdrawing air from said housing through said outlet
opening and including a vacuum conduit for connection
to a vacuum source, a demister mounted on said top
- wall between said outlet opening and said vacuum con-
duit and through which air withdrawn from said hous-
ing is constrained to pass, an inlet opening defined by
said housing and opening into the upper portion of said
upper chamber, suction conduit means connected to

10

said housing at said inlet opening for the passage of 15

liquid contaminated articles such as aforesaid into said
upper chamber through said inlet opening and including
a flexible vacuum hose, a first access opening defined by
said sidewall and opening into said upper chamber prox-
imate the lower portion of said perforated wall for the
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removal of articles from said housing, draining means
connected to said housing in communication with said
sump for removal of liquid from said lower chamber
and mncluding a drain conduit, a pump connected to said
drain conduit, float switch means mounted on said hous-
ing for operating said pump to discharge liquid from
said sump when the liquid within said sump attains a
predetermined level, and valve means at the lowermost
level of said bottom wall for removing contaminate
from said sump.

10. Apparatus for separating liquid from liquid coated
articles as set forth in claim 9 including a target plate
disposed within said upper chamber and depending
from said top wall in the path of articles entering said
upper chamber through said inlet opening.

11. Apparatus for separating liquid from liquid coated
articles as set forth in claim 10 including a second access
opening formed in said sidewall and communicating

with said upper chamber proximate said target plate.
X ® % x X
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